investigations in the United States, Canada, and Germany with prehospital emergency physicians and paramedics have underscored the importance of this issue. Internationally, however, it is important that in prehospital emergency medicine, a viable therapeutic approach be implemented based, for example, on the 'four principles of medical ethics' (autonomy, nonmaleficence, beneficence, justice). 2 An advance directive is defined as an individual written order which declares the patient's will in special circumstances. It is usually implemented through the use of special forms, medical wristbands or necklaces. Accordance to the new German law concerning advance directives, a third person should be appointed to make health care decisions on nonrespondent patients' behalf in accordance with their will. Furthermore, it is worth mentioning that in certain crisis situations, a third person must be appointed. But this fact is not always the case, even though it is recommended by the legislator. Since advance directives are often rather generally formulated, a palliative crisis card (PCC; for example Figure 1 , modified from Wiese et al. 3 ), as is used in health facilities, caregivers and professional health care providers (paramedics) to not attempt resuscitation if the patient is found pulseless. Those emergency sheets (PCCs) are similar to 'DNAR orders' as used in the United States. 4 With these instruments, the patient's autonomy at the end of life may be strengthened. 5 In prehospital emergency situations, PCCs were created to prevent futile attempts at cardiopulmonary resuscitation of end-of-life patients. However, the establishment of such sheets requires accurate legal knowledge in all health care providers (paramedics). 6, 7, 8 In the present investigation, patients with an incurable disease who were in a far-advanced stage of their disease were defined as 'end-of-life'. Pulselessness is another stage of the end-of-life situation. To make a difference between a crisis situation in a palliative stage of disease and an endof-life one seems to be very difficult. Therefore, it may be helpful to define the patient and his or her individual situation as a 'palliative care situation'.
Palliative emergencies account for about 3-5% of all prehospital emergency situations. Therefore, every paramedic may have to deal with such an emergency and the special needs of palliative care patients. 3 Overall, in most countries (e.g. Germany, United Kingdom) it is not legally clear-cut whether paramedics may withhold resuscitation in prehospital emergency medical care (regardless of the existence of an advance directive). Paramedics usually must initiate full resuscitation of patients without vital signs. Due to emergency legal regulations, paramedics must act on the pro-vita principle. This fact is binding even though an advance directive or a PCC exists. Furthermore, an existing advance directive or a 'DNAR order' is often not recognized as a legitimate reason to withhold resuscitation. Paramedics have even less latitude than prehospital emergency physicians. The initiation of resuscitation is exactly what they have to do -regardless of the patient's wishes. Therefore, new guidelines for prehospital end-of-life decision making and the need of education of paramedics and prehospital emergency physicians in this judicial circumstances, seem to be crucial. Also, there is a need for more information and statements by official lawyers. These statements have to be communicated to paramedics and prehospital emergency physicians as well.
A main objective of this investigation was to determine paramedics' practices in regard to withholding and terminating resuscitation, as well as to examine reports of their practical experiences with advance directives and special PCCs. The impact and practicability of such advance directives in prehospital emergency medical treatment of patients at the end of life by paramedics will also be discussed.
Methods
The study design was a prospective questionnaire-based trial. Within a period of six months (April to September 2008), 900 paramedics were included in the investigation. The study was conducted in two cities: Hamburg and Goettingen, Germany. Both cities are primary based on an Emergency Medical System (EMS) which is provided by a Fire Department. Using these two cities we were able to compare the EMS in a city with a resident population of more than 1,500,000 and a small city with a resident population of about 120,000. A written survey was given to paramedics of all prehospital emergency fire departments of the two cities. The questionnaire was designed for selfresponse ('self-administered survey'). The survey instrument was piloted among five paramedics to determine readability and appropriateness of content. Modifications did not have to be made after the test phase ( Figure 2 ).
For the answers/tasks/preparation of the questionnaire, total numbers, yes/no/don´t know, multiple choices, free answers, and five-point Likert scales were used (so-called 'mixed methods design'). Survey respondents rated preparation as 1 = very well, 2 = well, 3 = somewhat prepared, 4 = poorly, and 5 = very poorly. The tasks were rated as 1 = very secure, 2 = secure, 3 = insecure, and 4 = very insecure.
The first part of the questionnaire gathered demographic information about each responder's gender, age, years of experience as a paramedic, and current work assignments (number of emergency medical missions per year).
Participants were questioned as to (1) how often they treated palliative care patients during out-of-hospital emergency situations (so-called 'palliative emergencies'; modified according to Quest et al. 9 ); (2) their experiences concerning therapeutic limitations due to the existence of an advance directive; (3) number of resuscitations per year; (4) personal assessment of the appropriateness of resuscitation (mechanical/pharmacological); (5) participants' own experiences concerning therapy limitating decisions during resuscitation; (6) participants' legal knowledge about advance directives and palliative emergency sheets; (7) possible legal consequences when paramedics follow or do not follow the patients' wishes, which are described by an advance directive; (8) certainty about and compliance with advance directives and participants' therapeutic decisions; (9) training in end-of-life care, including how to verify advance directives; (10) their wishes for expanded competency in the handling of advance directives and patient wills; (11) the applicability, meaningfulness and suitability of emergency PCCs for emergency care in palliative care patients; and (12) their suggestions for improvement or changes in the emergency sheet included (see Figure 1 ) for optimization of the emergency situation. An example of a PCC was included in the questionnaire. For each palliative care task, the respondent's answers were compared with the following characteristics (so-called independent variables: gender, age, practical experience as paramedic (≤ 10 years vs. > 10 years), number of emergency cases per month (≤100 cases vs. > 100 cases), palliative emergencies per year (≤ 10 cases vs. > 10 cases), and resuscitation experiences (number of resuscitations per year).
The following palliative care tasks (dependent variables) were statistically analysed: As an additional parameter, participants were asked to assess a palliative emergency sheet included with the questionnaire and provide suggestions for improvements or changes. They were also asked about their own apprehensions as to possible legal consequences for therapeutic actions during the emergency situation done either in accordance with or contrary to the written advance directives. Furthermore, the participants were asked about their wishes for more training on the treatment of palliative and end-of-life patients.
Participants
In this investigation paramedics of all emergency departments of both cities were included. All of them had been actively involved in the treatment of prehospital emergencies. The participants consented to return the questionnaire within a set investigation time. Questionnaires that were sent in after this time were not included in the analysis. For the assessment of the palliative emergency sheet a copy was handed out to the participants along with the questionnaire.
No commentary or presentation of the questionnaire was given by the examiner in order to avoid creating any biases in the responders.
Statistical analysis
Data from both cities were combined in a common database to ensure identical coding and analysis. The appropriate data protection guidelines and ethical principles were adhered to according to §26 of the Declaration of Helsinki. The institutional review board approved the study (University of Goettingen and University of Regensburg) and approval was also granted by the local ethic commission (University of Goettingen and University of Regensburg). Data were collected anonymously (no personal data were collected). Anonymity was guaranteed by not numbering the questionnaires.
Results
In the defined investigation period, 728 (N = 728) paramedics responded to the questionnaire (return rate 81%: for Hamburg 620 out of 750 = 83%; for Göttingen 108 out of 150 = 72%). Most of the responders were male (98.5%). Genderspecific, statistically significant differences were not found (p > 0.05). There were also no statistically significant differences for age and for the dependent variables (p > 0.05). At the time of investigation all responders were actively working in prehospital emergency medical care (EMS). The demographics of the participants are shown in Table 1 .
No statistically significant differences were seen between the groups of either city investigated for the responses to the individual items (p > 0.05), and thus the results are given for the entire group of participants without any differentiation between the two locations. Since there were also no statistically significant differences in the biometric data for the entire group of paramedics questioned, the results can be considered representative for the entire population. Descriptive data are shown in Table 2 .
Consideration of the dependent variables
Appropriateness of resuscitation in patients at the end of life (Table 3) . A total of 613 participants considered resuscitation of patients at the end of life to be inappropriate (84% of all respondents). The significant differences between the defined groups which were worth mentioning are shown in Table 3 . A statistically significant number of respondents, who were already involved in emergency cases with treatment 
Respondents' wishes for changes in the palliative emergency sheet presented
Reference to the validity for paramedics 563 (77%) Routine confirmation of validity through the patient/caretaker 409 (56%) Copy of identification on the back side of the emergency sheet for identification purposes 85 (12%) limitations and/or who were involved in more than 10 resuscitations a year, considered resuscitation in patients at the end of life as senseless.
Independent decision by paramedics to withhold resuscitation in case of legal opportunity (Table 3) . Five hundred and fifty respondents (76% of all respondents) acknowledged that resuscitation is limited or not even begun in a secure legal context for paramedics, in combination with a written advance directive or a DNAR order/PCC. A statistically significant number of responders with the following levels of professional experience stated that they would independently limit resuscitation, if given the appropriate legal security: Those with professional experience of more than 10 years; those with less than 100 emergency cases per month; responders who were involved in less than 10 emergency responses in palliative care patients per year; those who participated in emergency situations in patients with therapy limitations due to existing advance directives; as well as those who were involved in less than 10 resuscitations per year.
Information on legal issues of advance directives (Table 3) . Three hundred and ninety-seven respondents (54% of all respondents) admitted that they were poorly to very poorly informed about the legal questions in regard to advance directives. The following statistically significant number of responders considered themselves to be poorly informed about the validity of advance directives: those with experience of more than 10 years and those who were involved in an average of more than 10 resuscitations per year.
A sense of insecurity with legal issues in connection with advance directives (Table 3) . Five hunded and eighty responders (80% of all respondents) felt only satisfactory to very insecure about legal questions in connection with advance directives. The following responders felt statistically significant less secure in dealing with advance directives in an emergency situation: those with a professional experience of more than 10 years; those with less than 100 emergency responses per month, those who were not involved in emergency cases in which a therapy limit had been set by existing advance directives, and those who were involved in less than 10 resuscitations per year.
Assessment of whether PCCs make sense (Table 3) . Five hundred and sixty-two of the respondents (77% of all respondents) considered the palliative emergency sheet (PCC) to be expedient as a short, two-page advance directive and guideline for the emergency situation. The following respondents rated the emergency sheets to be statistically significantly more useful for decision making in emergency situations: those with professional experience of more than 10 years; those with more than 100 emergency cases per month; those who were involved in more than 10 emergency responses in palliative patients per year; those who were involved in emergency responses in palliative care patients with therapy limitations due to advance directives; and those involved in an average of more than 10 resuscitations per year.
Discussion
The present study shows that paramedics feel that there are many problems for themselves in the treatment of palliative emergencies in Germany (e.g. resuscitation and legal questions). Most respondents to the questionnaire reported that they routinely deal with end-of-life patients during prehospital emergency care situations and are also routinely confronted with advance directives. However, the respondents also expressed much insecurity on legal issues in regard to the validity of advance directives in the prehospital emergency situation as well as to the obligation to comply with documented declarations of will. Related problems were already described in an international report in 1999 by Canadian paramedics. 10 Such insecurity in regard to legal issues on the part of paramedics is comparable to that found in prehospital emergency physicians as well, and has been confirmed in international publications on American and Canadian paramedics. [11] [12] [13] In accordance with regulations for prehospital emergency medical care in Germany, paramedics have to start mechanical and pharmaceutical resuscitation measures in the absence of a prehospital emergency physician (in accordance with the recommendations of the European Resuscitation Council 14 ) in patients, even if these explicitly reject resuscitation in a written expression of will (e.g. in the form of an advance directive). At present, advance directives are being used in Germany to formulate medical measures and therapeutic limits. 15 Owing to the most recent amendment to the guardianship law effective since 1 September 2009, the instruments 'advance directive' and 'power of attorney' in health care were sustainably strengthened (see paragraphs 1901 a, b and 1904 of the German code of law [BGB]). However, there are still problems in the implementation of prehospital emergency medical situations. Paramedics often find themselves in prehospital emergency situations in which an advance directive exists but it is almost impossible for them to acting in accordance with it. In such situations, there may be an ethical conflict that not only impedes the professional activity, but also can pose a challenge to personal ethical and moral concepts. Ideally, the prehospital emergency medical team (paramedics and prehospital emergency physicians) should not to be called by caregiving relatives during the expected dying situation at home. If such were the case, the problems expressed here would not occur. 10 Unfortunately, the reality of this situation is different in Germany; prehospital emergency medical teams are increasingly called to care for end-of-life patients. 16 A similar situation regarding advance directives could also be described for the United States. 17 There is legislation in 38 states which declares the patient's declaration of will to be binding. Nevertheless, a strong variation in the compliance with such documents by paramedics was already reported in the 1990s. 18, 19 End-of-life patients who have drawn up an advance directive expect their will to be adhered to in an emergency situation, even by omitting therapeutic measures. 20 In this context it is not important to the patient that it is either a paramedic or a physician who respects their will and, for example, does not begin resuscitation. The difficulties illustrated here show that advance directives do not really serve their actual purpose (as described nationally and internationally), for example, to assure the patient's autonomy at the end of his or her life. 21 The paramedics surveyed here were shown a copy of a special palliative crisis card (PCC). Most of the respondents to the study rated this PCC as useful for the expression of patients' preferences at the end of life and thus as an important therapeutic aid in palliative emergency situations. However, most respondents expressed the wish that a clear statement be made that such a special advance directive for the emergency situation be legally binding.
The PCC in general is an instrument for a patient's selfdetermination, which contains important, but at the same time, short and concise written agreement on wishes for therapy, therapy limitations, contact addresses and telephone numbers of next of kin and of services and persons involved the patient's treatment. 3 The PCC represents a condensed two-page advance directive reduced to the most important therapeutic arrangements (e.g. the wish for resuscitation). It offers each patient the chance to express his or her wishes for treatment (for instance, therapy limitations) beforehand. At the same time it is also important for the patient to name a person who will hold the power of attorney for health care decisions. 3 The PCC thus conforms to the legal requirements for an advance directive (see paragraph 1901a of the German Civil Code [BGB]). The insecurities of the paramedics expressed by the survey participants about the legal binding of advance directives could be lessened through a concise emergency sheet and through additional training, which was wished for by most of the survey participants. According to our findings, and taking into account all parameters investigated here, training but also occupational experience had a statistically significant influence on the paramedic's deliberations as to therapy for palliative emergency patients or end-of-life patients (particularly in regard to resuscitation for such patients). With these 'experienced' respondents it was clear that they, at least theoretically, would not begin resuscitation in end-of-life patients when they considered themselves in a defined and legally secure situation. Internationally, these possible modes of action are consistent with the demands on paramedics to abstain from resuscitation measures or the continuation of such in defined situations. 17, 22 The paramedics surveyed in this study found special situational directives to be helpful (e.g. the shown PCC and/or so-called DNAR orders). In this context a special palliative emergency sheet like the PCC in Germany, but also other internationally established emergency protocols for end-oflife patients, provide possible model solutions. 3, 12, 23 The present study shows that legislation in 2009 on the validity of advance directives for emergency medicine and particularly for paramedic decision-making was not adequate by far. Since September 2009 in Germany a new law concerning advance directives has come into being. This law came into force after this survey was undertaken, whereby the legal situation at the time of our investigation was different from that afterwards. However, the problems concerning the new law seem to be comparable with the old one. These dictates often contradict the wishes of end-oflife patients who have established directives so that they will not receive resuscitation and therefore allow death to take its natural course. In this regard our survey found much insecurity among respondents. In Germany demands for, or the realization of, an emergency therapy which is aided by the patient's relatives after an emergency call should also be included in future emergency and palliative care as well as ethical and legal discussions. 12 
Limitations of the study
The present investigation has several important limitations. First, there were no attempts to follow up respondents, and there was no comparison of respondents to non-respondents. Second, participants' responses may not accurately represent general knowledge and opinions. Third, because participation was voluntary, the participants may represent those who have strong opinions about the issues or may represent those with more time available to participate in the survey. However, the high response rate does not indicate a trend of this kind. Fourth, the questionnaire was self-administered and the validity of our instrument was not tested. Our questionnaire included some very sensitive issues on ethical actions, and the responses also could also be influenced by personal experiences (for instance from familial situations). Subjective components in the responses can therefore not be ruled out. Moreover, responding to theoretically possible modes of action are only to a limited extent possible in practical therapeutic measures, and thus our survey represents a theoretically current status but not a true evaluation of practical actions. To what extent the described measures can be transferred to a real practice situation by the respondents remains speculative and thus requires further clinical study.
Conclusions
End-of-life treatment decisions can be a special challenge for every paramedic in an emergency situation. More dialogue is necessary in the area of emergency medicine to discuss decision criteria for the care of palliative patients and to provide possible guidelines. Such guidelines were urgently wishedfor by the respondents of the present survey. Special conditions should be created for paramedics to deal with dying patients, and advance directives should be made legally binding as the new legal regulations on advance directives suggest (these regulations came into force after the present investigation was conducted). However, concerning the new regulations, advance directives are clearly binding in cases in which they are applicable to the respective situation. Furthermore they are only binding for physicians and not for paramedics. That's why the described problems persist at the moment. The present study was able to underscore the uncertainty in decision-making for questions of therapy limitation at end of life when advance directives are in place. The demands of previous national and international studies in regard to the importance of improved training of paramedics in end-of-life care could again be confirmed.
